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(57)Abstract: 
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completed by the same operation as an access operation inside a radio wave 
range even when a radio wave state is defective in a radio network environment 
and to complete many planned access requests on the spot without delaying 
them. 

SOLUTION: In the case of transmitting data, the radio wave state at present is 
detected on a portable information terminal side (B1 1) and whether or not it is a 
data transmittable state is checked (B12). In the case of the data transmittable 
state, the data are transmitted to a communicating party through a radio network 
(B13). In the case of an untransmittable state, a transmission processing is 
interrupted and the transmission processing is restarted at the time of becoming 
the transmittable state (814 and B15). Thus, a transmission request from a 
portable information terminal to a server computer provided in an office is 
inputted beforehand even when the radio wave state is defective and a job is 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the communication system to which the Personal Digital Assistant 
equipped with the radiocommunication function was connected through the 
wireless network the above-mentioned Personal Digital Assistant When there 
are transmitting directions of data with a directions means to direct transmission 
of data, and this directions means. If the current electric-wave condition detected 
by electric-wave detection means to detect a current electric-wave condition, 
and this electric-wave detection means is in the condition in which data 
transmission is possible, the data concerned will be transmitted to a 
communications partner through the above-mentioned wireless network. 
Communication system characterized by providing a communications control 
means to resume transmitting processing when it was in the condition which 
cannot be transmitted, and transmitting processing is interrupted and it changes 
into a ready-for-sending ability condition. 



[Claim 2] Communication system according to claim 1 characterized by 
providing a latency-time setting-out means to set up the latency time according 
to the radio field intensity at that time, and the power control means which 
performs power save mode between the above-mentioned latency times set up 
by this latency-time setting-out means when it is in the condition that a current 
electric-wave condition cannot be transmitted. 

[Claim 3] In the communication system to which the Personal Digital Assistant 
equipped with the radiocommunication function was connected through the 
wireless network the above-mentioned Personal Digital Assistant When there 
are reception directions of data with a directions means to direct reception of 
data, and this directions means, If the current electric-wave condition detected 
by electric-wave detection means to detect a current electric-wave condition, 
and this electric-wave detection means is in the condition in which data reception 
is possible, the data concerned will be received through the above-mentioned 
wireless network from a communications partner. Communication system 
characterized by providing a communications control means to resume reception 
when it was in the unreceivable condition, and reception is interrupted and it 
changes into a ready-for-receiving ability condition. 

[Claim 4] Communication system according to claim 3 characterized by 
providing a latency-time setting-out means to set up the latency time according 



to the radio field intensity at that time, and the power control means which 
performs power save mode between the above-mentioned latency times set up 
by this latency-time setting-out means when it is in the condition that a current 
electric-wave condition is unrecelvable. 

[Claim 5] When the Personal Digital Assistant equipped with the 
radiocommunication function transmits data through a wireless network, a 
current electric-wave condition is detected. According to this detection result, if a 
current electric-wave condition is in the condition in which data transmission is 
possible, the data concerned will be transmitted to a communications partner 
through the above-mentioned wireless network. The data communication 
approach characterized by making it resume transmitting processing when it 
was in the condition that a current electric-wave condition cannot be transmitted, 
and transmitting processing is interrupted and it changes into a 
ready-for-sending ability condition. 

[Claim 6] When the Personal Digital Assistant equipped with the 
radiocommunication function receives data through a wireless network, a current 
electric-wave condition is detected. According to this detection result, if a current 
electric-wave condition is in the condition in which data reception is possible, the 
data concerned will be received through the above-mentioned wireless network 
from a communications partner. The data communication approach 



characterized by making it resume reception when it was in the condition that a 
current electric-wave condition is unreceivable, and reception is interrupted and 
it changes into a ready-for-receiving ability condition. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to suitable communication system 
and the data communication approach, when performing remote LAN access 
using the Personal Digital Assistant which was applied to the communication 
system used for a next-generation office system, especially was equipped with 
the radiocommunication function. 
[0002] 

[Description of the Prior Art] Conventionally, in the wireless network environment, 
a cellular phone is connected to a Personal Digital Assistant during migration by 
going out etc., and, generally accessing the server computer which is in office by 
wireless is performed. 

[0003] However, the area of the electric-wave outside of the circle in this kind of 



radiocommunication, Or the location which has generated the electromagnetic 
interference of a street lined with large buildings, an underground center, etc. 
even If it is in an electric-wave within the circle, If It is in the eel of the number 
over of cocurrent connection allowance per set of the base station of mobile 
phone systems, such as a cellular phone (PDC) and personal handy phone 
(PHS), even when an electric-wave condition is still better, since a telephone call 
will not be got, There is nonconformity that it cannot access until it goes into the 
good place of an electric-wave condition, even if it thinks of what to ask on that 
spot. 

[0004] Thus, trouble may be caused to operation, if access cannot be finished on 
that spot when it happens to think. Moreover, it cannot respond to the needs to 
carry out by summarizing two or more accesses in the place where the 
electric-wave outside of the circle and an electric-wave condition are bad, either. 
There is a thing of carrying out a printout to the printer which the inquiry to the 
database on a server computer, and electronic mail processing or a server 
computer controls, for example as an example of such access. 
[0005] When it explains more concretely, reception and dispatch of an inquiry in 
a dealings database with a customer, and an electronic mail. The demand of 
printing of the electronic forms which the content already decided etc. is 
beforehand inputted and accumulated in the condition of not connecting with the 



server computer at the Personal Digital Assistant. Flexible wireless access of 
performing connection dispatch to a server computer automatically if the 
electric-wave condition is good, and performing connection dispatch 
automatically when it will hold to a Personal Digital Assistant and an 
electric-wave condition will become good, if poor was not able to be performed. 
[0006] 

[Problem(s) to be Solved by the Inventionl As described above, in the wireless 
network environment, the propriety of access to the server computer in office 
from a Personal Digital Assistant was dependent on the electric-wave condition. 
For this reason, it could not change into the condition of having finished 
beforehand the access request to the server computer in ofTice on the Personal 
Digital Assistant, but there were problems, such as causing trouble to operation. 
[0007] This invention was made in view of the above points, can simulate the 
condition of having finished the access request by the same actuation as the 
access actuation within the sphere of an electric wave even if the electric-wave 
condition was poor, in a wireless network environment, and it aims at offering the 
communication system and the data communication approach of finishing on 
that spot, without delaying the access request which many thought of. 
[0008] 

[Means for Solving the Problem] 



In the communication system to which the Personal Digital Assistant with which 
this invention was equipped with the radiocommunication function was 
connected through the wireless network (1) The above-mentioned Personal 
Digital Assistant When there are transmitting directions of data with a directions 
means to direct transmission of data, and this directions means, If the current 
electric-wave condition detected by electric-wave detection means to detect a 
current electric-wave condition, and this electric-wave detection means is in the 
condition in which data transmission is possible, the data concerned will be 
transmitted to a communications partner through the above-mentioned wireless 
network. When it was in the condition which cannot be transmitted, and 
transmitting processing is interrupted and it changes into a ready-for-sending 
ability condition, a communications control means to resume transmitting 
processing is provided. 

[0009] If a current electric-wave condition is in the condition in which data 
transmission is possible when transmitting data according to such a 
configuration, the data concemed will be transmitted to a communications 
partner through the above-mentioned wireless network. Moreover, if it is in the 
condition that a current electric-wave condition cannot be transmitted, 
transmitting processing is interrupted, and transmitting processing will be 
resumed when it changes into a ready-for-sending ability condition. 



[0010] In the communication system to which the Personal Digital Assistant with 
which this invention was equipped with the radiocommunication function was 
connected through the wireless network (2) The above-mentioned Personal 
Digital Assistant When there are reception directions of data with a directions 
means to direct reception of data, and this directions means. If the cunrent 
electric-wave condition detected by electric-wave detection means to detect a 
current electric-wave condition, and this electric-wave detection means is in the 
condition in which data reception is possible, the data concerned will be received 

through the above-mentioned wireless network from a communications partner. 

When it was in the unreceivable condition, and reception is interrupted and it 

changes into a ready-for-receiving ability condition, a communications control 

means to resume reception is provided. 

[0011] If a current electric-wave condition is in the condition in which data 
reception is possible when receiving data according to such a configuration, the 
data concerned will be received by the communications partner through the 
above-mentioned wireless network. Moreover, if it is in the condition that a 
current electric-wave condition is unreceivable, reception is interrupted, and 
reception will be resumed when it changes into a ready-for-receiving ability 
condition. 
[0012] 



[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained, referring to a drawing. Drawing 1 is the block diagram showing the 
whole communication system configuration of this invention. As shown in 
drawing 1 , two or more Personal Digital Assistants 10-1, ~, 10-n are connected 
to the server computer 14 through the wireless network 11, the exchange 12, 
and LAN (Local Area Network) 13. Personal Digital Assistant 10-1, ~. 10-n 
consist of an information processor like for example, PDA with a PHS (personal 
handyphone) function (personal digital assistans). The wireless networks 1 1 are 
public networks, such as a telephone network. The exchange 12 chooses the 
channel which passes to the other party according to the demand of the 
communication link from an operator, and connects. LAN13 is a network in the 
enterprise prepared in office, and the server computer 14 is connected here. The 
server computer 14 is the information processor of the side which offers service. 
Personal Digital Assistant 10-1. ~. 10-n and the server computer 14 are mutually 
connected under control of the exchange 12. 

[0013] Hereafter, an electronic mail is taken for an example and transceiver 
processing of the mail data between Personal Digital Assistant 10-1 and the 
server computer 14 is explained. First, the configuration of Personal Digital 
Assistant 10-1 is explained using drawing 2 . 

[0014] Drawing 2 is the block diagram showing the configuration of Personal 



Digital Assistant 10-1 in tliis operation gestalt. Personal Digital Assistant 10-1 
has CPU21, memory 22, screen-display equipment 23, an input unit 24, a 
communication controller 25, and electric-wave detection equipment 26. 
[0015] CPU21 controls the whole information processing including 
communications processing. Screen control program 22a which controls a 
screen display in memory 22, mail program 22b which performs an electronic 
mail. Communications program 22c which orders it transceiver processing of 
mail data, i.e., commo data, to a communication controller 25, Latency-time 
setting-out program 22d which sets up the latency time until it cancels power 
save mode. Various kinds of programs of electric-wave detection program 22f 
which orders it detection of the electric-wave condition of power control program 
22e which performs power save mode, and the wireless network 11 to 
electric-wave detection equipment 26 are memorized. 

[0016] Moreover, transmission place address buffer 22i which stores in this 
memory 22 the address of communication link data buffer 22g for storing commo 
data, mail box address buffer 22h which stores the address of a mail box (here, 
prepared in the server computer 14), and a transmission place (here server 
computer 14), and menu manipulation data buffer 22j which stores the data of 
the various icons displayed on screen-display equipment 23 are prepared. 
[0017] screen-display equipment 23 - for example. LCD (Liquid Crystal Display) 



from -- it becomes, data are displayed and an actuation screen as shown in 
drawing 3 is displayed on the occasion of a communication link here. An input 
device 24 is for consisting of a keyboard or a mouse and performing an entry of 
data and directions. CCE 25 performs communications control with the server 
computer 14 or the end of the other end through the wireless network 11. 
Electric-wave detection equipment 26 detects the electric-wave condition of the 
wireless network 1 1 . 

[0018] Next, drawing 3 which explains the actuation screen of Personal Digital 
Assistant 10-1 using drawing 3 is drawing showing the actuation screen of 
Personal Digital Assistant 10-1 in this operation gestalt. The transmitting icon 31. 
the receiving icon 32. commo data 33. the mail box address 34. and the 
transmission place address 35 are in the actuation screen of Personal Digital 
Assistant 10-1. 

[0019] The transmitting icon 31 is for directing transmission of mail data. The 
receiving icon 32 is for directing reception of mail data. Commo data 33 shows 
the mail data transmitted or received. The mail box address 34 shows the 
address of a mail box specified by an operator. The transmission place address 
35 shows the address of a transmission place specified by an operator. 
[0020] In such an actuation screen, the data about the transmitting icon 31 and 
the receiving icon 32 are stored in menu manipulation data buffer 22j shown in 



drawing 2 . Moreover, mail box address buffer 22h and the transmission place 
address 35 are stored [ commo data 33 ] in transmission place address buffer 
22j for communication link data buffer 22g and the mail box address 34. 
[0021] Next, it divides into (a) transmitting processing and (b) reception, and 
explains that transceiver processing of e-mail flows. 

(a) Transmitting processing drawing 4 is a flow chart which shows actuation of 
transmitting processing of the mail program in this operation gestalt. On the 
occasion of transmission of mail data, the operator of Personal Digital Assistant 
10-1 sets up commo data 33, the mail box address 34, and the transmission 
place address 35 on the actuation screen shown in drawing 3 (step A11). In this 
case, since transmission of the mail data from Personal Digital Assistant 10-1 to 
the server computer 14 is assumed, the mail box address 34 is the address of a 
mail box formed in the server computer 14, and the transmission place address 
35 is the address of the server computer 14. 

[0022] Here, an operator's selection of the transmitting icon 31 starts mail 
program 22b (step A12). Mail program 22b stores mail box address buffer 22h 
and the transmission place address 35 in transmission place address buffer 22i 
for the mail box address 34, respectively while storing in communication link 
data buffer 22g of drawing 2 the commo data 33 which the operator set up on the 
above-mentioned actuation screen (step A13). 



[0023] Next, mail program 22b calls communications program 22c, and performs 
data transmitting processing (step A14). The transmitting processing actuation at 
this time is shown In drawing 5 . 

[0024] Drawing 5 is a flow chart which shows actuation of transmitting 
processing of communications program 22c in this operation gestalt. 
Communications program 22c asks an electric-wave condition to electric-wave 
detection program 22f (step B1 1). Thereby, electric-wave detection program 22f, 
a current electric-wave condition is detected through electric-wave detection 
equipment 26. and the detection result is returned to communications program 
22c. 

[0025] Communications program 22c judges whether an electric-wave condition 
is good by the detection result (step B12). When the reference level and the 
disregard level which showed that it was in the condition that the receiving level 
of an electric wave can transmit data normally as an electric-wave condition is 
good, and were specifically beforehand set up according to the transmitting 
capacity of this terminal are compared, it is that there is a disregard level more 
than reference level. 

[0026] A deer is carried out, and if the electric-wave condition is good (Yes of 
step B12). communications program 22c will transmit mail data through the 
wireless network 11 (step 813). The commo data 33 which is the mail data 



concerned is specifically read from communication link data buffer 22g, the 
transmission place address 35 of transmission place address buffer 221 is added 
to this, and it transmits to the server computer 14 shown in the mail box address 
buffer 22h mail box address 34. 

[0027] Next, It judges whether transmission of this mail data ended 
communications program 22c normally (step B14). When it ends normally (Yes 
of step B14). communications program 22c ends processing here, and returns 
control to mail program 22b. 

[0028] On the other hand, when an electric-wave condition is poor (No of step 
B12). or when an electromagnetic interference occurs during transmission of 
mail data (No of step B14), communications program 22c interrupts transmitting 
processing (step B15). 

[0029] Although an electric-wave condition will be checked again and 
transmitting processing will be resumed after interruption of transmitting 
processing here, an uptrend is not expectable even if it checks an electric-wave 
condition immediately. This is because possibility that there is still an operator 
near the bad location of an electric-wave condition is high. Therefore, time 
amount until an operator moves to the good location of an electric-wave 
condition is considered, and after opening spacing to some extent, it is not 
necessary to consume power useless [ it having been / direction / efficient and 



having tried the restart of transmitting processing ]. 

[0030] So, with this operation gestalt, it faces resuming transmitting processing, 
and power save mode Is performed by power control program 22e until It sets up 
the latency time according to the present radio field intensity (step B16) and this 
latency time passes by latency-time settlng-out program 22d (steps B17 and 
B18). 

[00311 Useless power consumption until for example, an actuation screen 
becomes non-display, a revolution of a disk stops and it resumes transmitting 
processing by this power save mode can be held down. Moreover, the transit 
time of an operator who is different by the case where it is in a good location 
somewhat with the case where an electric-wave condition Is in a very bad 
location etc. can be made to reflect in the latency time by setting up the latency 
time according to radio field intensity. 

[0032] A deer is carried out, and after progress of this latency time (Yes of step 
818), if power save mode is canceled (step 819). communications program 22c 
will resume transmitting processing (step B20). 

[0033] Thus, even if an electric-wave condition is poor, when an electric-wave 
condition becomes good, transmission of mall data is performed. Therefore, an 
operator can send the data concerned to a communications partner henceforth, 
without being especially conscious, if transmitting actuation is only once 



performed regardless of an electric-wave condition when it happens to think. 
[0034] In addition, although the server computer 14 was assumed as a 
transmitting partner of Personal Digital Assistant 10-1 with the above-mentioned 
operation gestalt, it is the same even when other terminals are made into a 
transmitting partner. Moreover, although there are an approach of resending 
from the beginning the data which should be transmitted, and the approach of 
sending from the interrupted place when resuming transmitting processing, this 
invention is not limited to these retransmission-of-message approaches. In this 
case, by the latter approach, the data which should be transmitted are divided 
per predetermined pacl<et and configuration which carries out sequential 
transmission in that packet unit, then re-reception from the middle can be 
realized. 

[0035] (b) Reception drawing 6 is a flow chart which shows actuation of the 
reception of the mail program in this operation gestalt. On the occasion of 
reception of mail data, the operator of Personal Digital Assistant 10-1 sets up the 
mail box address 34 on the actuation screen shown in drawing 3 (step C1 1). In 
this case, since the are recording mold e-mail system that Personal Digital 
Assistant 10-1 goes the mail data addressed to itself a receipt out of the mail 
data from each terminal accumulated in the mail box in the server computer 14 is 
assumed, the mail box address 34 turns into the address of a mail box formed in 



the server computer 14. 

[0036] Here, an operator's selection of the receiving icon 32 starts mail program 
22b (step C12). Mail program 22b stores in mail box address buffer 22h of 
drawing 2 the mail box address 34 which the operator set up on the 
above-mentioned actuation screen (step CI 3). 

[0037] Next, mail program 22b calls communications program 22c, and performs 
data reception (request to receipt) (step C14). The reception actuation at this 
time is shown in drawing 7 . Moreover, if mail data is obtained by this reception, 
mail program 22b will perform that display (step C15). 

[0038] Drawing 7 is a flow chart which shows actuation of the reception of 
communications program 22c in this operation gestalt. Communications 
program 22c asks an electric-wave condition to electric-wave detection program 
22f (step D11). Thereby, electric-wave detection program 22f, a current 
electric-wave condition is detected through electric-wave detection equipment 
26. and the detection result is returned to communications program 22c. 
[0039] Communications program 22c judges whether an electric-wave condition 
is good by the detection result (step D12). When the reference level and the 
disregard level which showed that it was in the condition that the receiving level 
of an electric wave can receive data normally as an electric-wave condition is 
good, and were specifically beforehand set up according to the receiving 



capacity of this terminal are compared, it is that there is a disregard level more 
than reference level. 

[0040] A deer is carried out, and if the electric-wave condition is good (Yes of 
step D12), communication link pro good RURAMU 22c will receive mail data 
through the wireless network 11 (step D13). Request to receipt is specifically 
performed to the server computer 14 shown in the mail box address buffer 22h 
mail box address 34. the mail data addressed to itself is stored in reception from 
the mail box in the server computer 14. and this is stored in communication link 
data buffer 22g. 

[0041] Next, it judges whether reception of this mail data ended communications 
program 22c normally (step D14). When it ends normally (Yes of step D14). 
communications program 22c ends processing here, and retums control to mail 
program 22b. 

[0042] On the other hand, when an electric-wave condition is poor (No of step 
D12). or when an electromagnetic interference occurs during reception of mail 
data (No of step D14). communications program 22c interrupts reception (step 
D15). 

[0043] Here, although an electric-wave condition will be checked again and 
reception will be resumed after interruption of reception, an uptrend is not 
expectable even if it checks an electric-wave condition immediately. This is 



because possibility that there is still an operator near the bad location of an 
electric-wave condition is high. Therefore, time amount until an operator moves 
to the good location of an electric-wave condition is considered, and after 
opening spacing to some extent, it is not necessary to consume power useless 
[ it having been / direction / efficient and having tried the restart of reception 1. 
[0044] So, with this operation gestalt. it faces resuming reception, and power 
save mode is performed by power control program 22e until it sets up the latency 
time according to the present radio field intensity (step D16) and this latency time 
passes by latency-time setting-out program 22d (steps D17 and D18). 
[0045] Useless power consumption until for example, an actuation screen 
becomes non-display, a revolution of a disk stops and it resumes reception by 
this power save mode can be held down. Moreover, the transit time of the 
operator from whom the case where it is in a good location somewhat with the 
case where an electric-wave condition is in a very bad location etc. differs can be 
made to reflect in the latency time by setting up the latency time according to 
radio field intensity. 

[0046] A deer is carried out, and after progress of this latency time (Yes of step 
D18), if power save mode Is canceled (step D19), communications program 22c 
will resume reception (step D20). 

[0047] Thus, even if an electric-wave condition is poor, when an electric-wave 



condition becomes good, reception of mail data is performed. Tlierefore, an 
operator can receive tlie data concerned from a communications partner 
henceforth, without being especially conscious, if reception actuation is only 
once performed regardless of an electric-wave condition when it happens to 
think. 

[0048] In addition, although the server computer 14 was assumed as a receiving 
partner of Personal Digital Assistant 10-1 with the above-mentioned operation 
gestalt, it is the same even when other terminals are made into a receiving 
partner. Moreover, although there are an approach of receiving the data which 
should be received from the beginning, and the approach of receiving from the 
interrupted place when resuming reception, this invention is not limited to these 
re-receiving approaches, in this case, by the latter approach, the data which 
should be received are divided per predetermined packet and configuration 
which carries out sequential reception in that packet unit, then re-reception from 
the middle can be realized. 
[0049] 

[Effect of the Invention] When transmitting data as mentioned above according 
to this invention, detect a current electric-wave condition, and if it is in the 
condition in which data transmission is possible Since it was made to resume 
transmitting processing when the data concerned were transmitted to the 



communications partner through the wireless networi<, transmitting processing 
was interrupted when it was in the condition which cannot be transmitted, and It 
changed Into a ready-for-sending ability condition, When carrying a Personal 
Digital Assistant and performing operation, even If the electric-wave condition of 
a wireless network is poor, the prior Input of the Request to Send to the server 
computer which is in office from a Personal Digital Assistant of it is attained, and 
it can carry out operation efficiently. 

[00501 Moreover, when receiving data, detect a current electric-wave condition, 
and if it is in the condition in which data reception is possible Since it was made 
to resume reception when the data concerned were received through the 
wireless network to the communications partner, reception was intenrupted when 
it was in the unreceivable condition, and it changed Into a ready-for-receiving 
ability condition. When carrying a Personal Digital Assistant and performing 
operation, even if the electric-wave condition of a wireless network is poor, the 
prior Input of the request to receipt to the server computer which is in office from 
a Personal Digital Assistant is attained, and operation can be efficiently carried 
out now. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 1] Drawing showing the configuration of the communication system of 
this invention. 

[Drawing 2] The block diagram showing the internal configuration of the Personal 
Digital Assistant used for the above-mentioned communication system. 
[Drawing 3] Drawing showing the actuation screen of this terminal. 
[Drawing 4] The flow chart which shows transmitting processing actuation of a 
mail program. 

[Drawing 5] The flow chart which shows transmitting processing actuation of a 
communications program. 

[Drawing 6] The flow chart which shows reception actuation of a mail program. 
[Drawing 7] The flow chart which shows reception actuation of a communications 
program. 

[Description of Notations] 

10-1, 10-n ~ Personal Digital Assistant 

11.. Wireless network 

12 - Exchange 

13 -LAN 



14 - Server computer 

21 - CPU 

22 - Memory 

23 - Screen-display equipment 

24 - Input unit 

25 - Communication controller 

26 - Electric-wave detection equipment 

31 - Transmitting icon 

32 - Receiving icon 



